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Focusing on latest SUSY results (up to 4 fb1)
Supersymmetry in 30"
Squarks and Gluinos in MET + jets (mSUGRA)

Third Generation Squarks (MSSM)
Direct Sbottom Pair Production
Direct Stop Pair Production

Chargino/Neutralino in Trilepton Final State (mSUGRA)
GMSB Diphoton

Hidden Valley Dark Photon
Rp Violation (RPV) Tau Sneutrino



CDF Experiments
,..8. fb-1 deIL\}.e_l‘ed simee Jan Z2001.
Plan to run through 2011.

Fatest SUSY searches results with-

F up to 4 fb-1, Dzero
More results.to.come with fL_lII "
dataset. - Q

Tevatron
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Elegant solution to the hierarchy problem:
exact cancellation between fermion and

boson loops for higgs.
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Pay the price: 2-times more particles.

Typical mMSUGRA mass spectrum
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SUSY must be broken: model dependent
phenomenology:

Can provide Dark Matter candidate

Also good framework for unification of forces
Searches at Tevatron assuming different
SUSY-breaking scenarios:

MSSM, mSUGRA, GMSB, RPV ...

Typical signature with jets and/or leptons in
association with MET due to undetected lightest
supersymmetric particles (LSP).
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MSUGRA scenario with R, conserved and low tanf3:

G/d produced in pair. Signature:
Degenerate squark masses (stop production not Jets of

considered). h?/IdEr_clgr}s and
Dominant bkg: QCD, W—v, Z—w, tt. rom

% (LSP)
SM QCD bkg from DATA (DO) or MC (CDF). |

SM non-QCD bkg from MC simulation.

CDF: L=2.0 fb!

*3 anayses requiring

>2,3,0r 4 jets + MET
and higher energies

DO: L=2.1 fb!
«Combination of 7 signal
regions with exclusive
jet-multiplicity and

DO I

no mSUGRA

/\\\\

with increasing M(Q). kinematic requirements. solution
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® 1 I M(g,q)>390 (390) GeV/c2 when M(g)~M(q)
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BBottom Pair Productior
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» MSSM scenario with pair production of light b;. i .
« BR(b;—%;°b) = 100%. ;

Signature:
2 b-jets and

DM=M(b)-M(y) scenarios:
> Low DM (= 90 GeV)
- High DM (= 90 GeV)

— SM

Total Syst. Uncertainty

—e— CDF Runll DATA (L=2.65 fb")
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SM + MSSM
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M., [GeV/c?]

- state with 2 jets + MET. MET
- At least 1 jet is b-tagged. (x,°=LSP)
- Two signal regions with increasing energy O -

thresholds sensitive different 2 e

(2650 pb") (310Opb’) (295pb7)

Observed Limn
(95% CL)

Expected Limn
9s% CL)
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1 b,
: CDF 95%CL limits:

~ M(b;)>230 GeV/c? when M(%)<70 GeV/c?
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Events /10 GeV
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Similar MSSM scenario with respect to

CDF.

Final state with 2 or 3 jets + MET,
NN b-tagging on the 2 leading jets.
Bkg dominated by QCD and mistag

events (estimated with DATA-driven

techniques). Other bkg from MC
simulation.

Good agreement between observed
DATA and expected SM.

DO Run Il Preliminary (4 fb™)

I T I T I
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W-light jets
Diboson

0 Multijet

—— Total background

L l
(o) 100 200 300
jetl

400

Er (GeV)

)
)

1
)
b}

< e L L L N L L L L B
% 120 -D0 Run II Preliminary (4 fb') —observed -
g i --Expected
o 100 ' _ .
o LS gl _
g i _
o 80 ]
= i ]
S 60p -
5 i _
) [ ]
< a0f -
201 .
0_" _|_|J| L 0 0 Ll |\J_|_J_|_|_| ] ]

0 50 100 150 200 250

Shottom Mass (GeV)

DO 95%CL limits:
~ M(b)>250 GeV/c2 when M(})<70 GeV/c?
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MSSM scenario with conserved R, with
BR(t;—cx,°) = 100%.

Final state with > 2jets+MET. At least one of the
two leading jets is heavy flavour tagged.

NN-based flavour separator algorithm to enhance
the c-tagging efficiency.

QCD and mistags from DATA,
other bkg from MC simulation.

Sensitivity optimized with NN-based selection.

fL dt=2.6 fb "

CDF Run Il Preliminary
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(&) C e CDF Data
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95% CL limit:

M(t)>180 GeV/c2 (with My~90 GeV/c2)
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2.6 fb!

Signature:
2 c-jets and
MET
(%.°=LSP)

fL dt=2.6fb "

CDF Run Il Preliminary

— Observed Limit (95% CL)
----- Expected Limit (x10)
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Final state with one electron and one

’,
v

— 80

ee
S
i ACD
—#&— Dzero data 60

s M[110,80] \
120 \

80 100
muon p_ [GeV/c] s M[150,50]

muon (opposite charge) and MET. MSSM scenario with conserved Ry:
PT(e)>15GeV, Pt(m)>8GeV = t, is pair produced

No minimum number of jets required. = BR(f;->bVit) = 100 %

QCD from DATA, other bkg from MC ’ : .

simulation. = Sneutrino v is LSP.

Selection optimized for large and small D Preliminary Result

AM=Mt,-MV. < 140 3

Good agreement between DATA and SM. e s R fb.,))\
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M(t;)>200 GeV/c? (Mv<100 GeV/c?) Stop mass (GeV)
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Selection based on identification of e*/m*, 5 Cha,%'gg?;gii:ns and .
and isolated tracks. ¢ MET (§,0=LSP) #
5 exclusive signal regions with a el
combination of tight leptons (t), loose > Wi > e
leptons (I), or charged tracks (T). WANNL N
SM bkg yields from MC simulation. B W

/ \ et v - -
Good agreement between DATA and SM. e

Results interpreted in mSUGRA scenario.
CDF Run Il Preliminary, 3.2 fb "

180

110

260
CDF 11 Preliminary, 3.2 fb' Iﬁwmﬂgﬁﬁgumw !!giﬁji:.wo
Channel | Total Background + (stat) + (sys) | Signal Point £ (stat) + (sys) | Observed sa0l_ e i) 2 LEP direct limit | 170
ot 083 £0.14 £0.11 3.64£022+049 1 - —160
ttC 0.39 £ 0.07 £ 0.04 2.62 £ 018 £ 0.3 0 L _5150 —
fll 0.25 £ 0.08 £ 0.03 1124012 4015 0 20 1=
ttT 580 £ 0.57 £ 1.11 715 £0.31£ 091 4 S 140 o
tIT 3534052405 406+ 023 + 033 2 | S0 J1a0 Z
mSugra Signal point: My = 60, M; , = 190, tanf = 3,Ag = 0 B 120

95% CL exclusion limit: &
M(3*) > 164 GeV/c? 160 NONINNRNN S __
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(mMSUGRA with m;=60, tanp=3, A;=0, u>0) m, (GeV/c?)
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Chargin

Selection based on e/t ID:

e* ID: jet shower shape and track isolation
ut ID matching tracks and muon chambers.
NN algorithm to separate t* and jets.

5 analyses with exclusive lepton content:
eel, put, epl, utl, prr.

QCD bkg from data, non-QCD form MC.

Good agreement between DATA and SM.

m,, (GeV)
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95% CL limit :

M(y*) > 138 GeV/c?
more general scenario with

M(1:*)=M(") =M(x:%); M(1)=M(%,")

?:’102 L B B |1' ] ' D tl T 3
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250_— ) ]
L - < |
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GMSB scenario with %% next-to-LSP.

70->Gy, where G is LSP. 3 %

Quasi model-indipendent approach: A K=
signature-based selection with 2 isolated photons 'z
(Er(y)>13 GeV) and MET. ¢ %

Very little SM bkg expected (1.23+0.38) and no T

observed events in the signal region.

v+ analysis in GMSB CDF Run Il Preliminary, 2.6 fb

—e—— Data

1 QCD with fake £
EWK with real £
Non-collision

O GMSB signal
%, mass=140 GeV, lifetime<<1 ns

I

55

Events per 20 GeV
3. —h
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0 100 I 200 300 400 500 600 700
H; (GeV)

,

102

%, lifetime (ns)

95% CL exclusion limit:
M(¥?) > 149 GeV/c270 lifetime of 0 and 1 ns.

> 2ns lifetimes covered by single delayed
photon analyses.

0 G
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Signature:

vy and MET
(G=LSP)

25/

20

Observed exclusion region

ALEPH exclusion region

-------------- Expected exclusion region with yy+ET and 2.6 fb™

GMSB 7:’—>Yc“;
M,,=2A, tan(p)=15
N,=1, u>0
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Observed exclusion region with y+ET+Jet and 570 pb™'

Cosmology favored region with 0.5 < MG < 1.5 keV/c?

100

101 0 120 130
%, mass (GeV/c?)

140

150

160
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SUSY hidden valley model assumed with production of

dark photons (yp).

At Tevatron produced through neutralino decays.

Only yp->ee or pp considered: final state with one
photon + two leptons (spatially closed) + MET.

Signal as narrow peak in dilepton invariant mass.

SM bkg form QCD, W->e/u v, W->1tv->3hv.

No evidence of dark photon peak.

95% CL exclusion limit:
M(x*) > 230 GeV/c? for M(y)p, < 0.5 GeV/c?
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RPY Tau Sneutrino
Rp violating (RPV) scenario. d

v

\7; is the LSP and decays to ep i

(lepton flavour violating channel)._ Signature:\

. . d
DO final state with ep. high pt y/e
. . air.
CDF final states with ey, et, mt. P
95% CL limit on v, production and mass
for different RPV models.
g — N.L.O. p'b'*)’\?v — eu,)\’sﬂ =0.10, sz =7»231 = 0.05 ]
3 E 50
8 _ I § 45
600 700 800 x 40
=
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CDF Run Il Preliminary 1 fb™: eu Channel

& 10" T T T T T T

S [ v(500 GeV/c’) signal
[] 3

S, N470.10, A,5,=0.05

e 10 —— Data

g B Physics Backgrounds
:>J’ 10 (] Fake Backgrounds

107}

102}

100 200 300 400 500 600 700
Invariant Mass of eu (GeV/cz)

DG, 4.1 fb' preliminary

— Observed Limit
----- Expected Limit

[ Expected Limit +10
[l Expected Limit +2 ¢

1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
150 200 250 300
M. (GeV)



Presented latest results of SUSY searches at
Tevatron with up to 4 fb-! of data.

Best exclusion limits s-particle masses in different
scenarios.
excluded gluino/squark masses up to 390 GeV/c?
excluded light sbottom masses up to 250 GeV/c?
excluded light stop masses up to 200 GeV/c?
excluded chargino/neutralino masses up to 150 GeV/c?

More results expected with full dataset.
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MSSM scenario with conserved R;.

N N Signature:
BR(g—bb,) = BR(b,;—X;°b) = 100%. 4 b-jets and
2 exclusive final states considered: P (Xl(l)\/I:EJSP)

>2 jets + MET, only 1 b-jet
>2 jets + MET, at least 2 b-jets b : —
Bkg dominated by QCD and mist . 550 b 95% CL exclusion limit:
g dominated by and mistag events = : .
estimated with DATA-driven techniques. M(g)>340 GeV/c* (any Mb)

Other bkg from MC simulation.

«, 350 - T
o o . © - CDFRunll(25fb ') % —Bb (100% BR)
Sen5|t|v_|ty optimized with NN-based ., «~ % . 95% CL limit 5 — b7’ (100% BR)
selection for large and small DM=Mg-Mb; O, g9 7 1
23 B
Good agreement DATA - SM @ : P TS eT
% [ E 250 :— m{q) = S00 GeV/ic
S o2k - CDF Runil(2.5fb") = [
< - [ HF Multijets o 2
B - ] Light-flavor jets - = J:
= B [ Top-quark o 200 -
4 i [ ] Electroweak bosons c—% B <
L 10 & COF Run Il 158 pb DO Run 11 310 pb’
F » 2 Sbottiom Pair Production
: R Beedad Regtnt Excluded Region
i 150 =
1EF E
£ CDF Run | excluded
: 100 b . l 1 A a s l 24 & s 4 l ' 4 2 2 l 2 2 e A l e 'y A
10 F 0 (i 200 250 300 350 400
aal s 1 1 o I

0 50 100 150 200 250 300 350 400 Gluino Mass [GeV/CZ]
& [GeV]



